Public acceptance has become an important factor in nuclear power program particularly after Chernobyl accident and recent rapid democratization in Korea. A method reflecting public opinions in order to improve public acceptance is to find out the public preference values for its policy alternatives.
Public acceptance has become an important factor in nuclear power program particularly after Chernobyl accident and recent rapid democratization in Korea. A method reflecting public opinions in order to improve public acceptance is to find out the public preference values for its policy alternatives.
In this study, the conjoint analysis was applied to find out the quantitative values of public preferences for twelve policy alternatives to support communities surrounding nuclear power plants in Korea. To implement the analysis, questionnaires of trade-off matrix form were mailed to the science teachers of middle or high school throughout the country who had the experience of visiting nuclear power plant. The quantitative preference values for potential policy alternatives were estimated, which made it possible to forecast the effectiveness of each option. It was revealed that the improvement of reactor safety 100 times and the establishment of civilian monitoring system for nuclear safety would be two best options to improve public acceptance of nuclear power in Korea.
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The advance of science and technology was considered as a prerequisite for economic development and associated with a highly positive value and progressive image. However, the risks created by new technologies have initiated the public concerns, controversies, and social oppositions. Sometimes these public responses were short episodes, but the reconsideration of ambivalence of technologies made the future development of technologies much dependent on the agreement of society(1). Thus, it is quite natural that the public opinions should be reflected and respected in such an influential decision as nuclear power program (2) . Through the public involvement in the decision making process, a policy can be formulated responsive and consonant with the preferences and beliefs of the affected public.
In Korea, nuclear power has been an essential backbone to maintain rapid economic development.
Because of the lack of energy resources, the contribution of nuclear energy to today's economic development have been substantial.
Especially taking into consideration the fact that more than 40% of electrical power production relies on nuclear power, public acceptance of nuclear power for national electric power expansion planning is essential. But recent movement of environmentalism and democratization have made it grow the critical public opinion toward nuclear power plant. In this situation, Korea selected"Development of Next Generation Reactor Technology"as a national R&D project with the objective to develop more safe and economic nuclear power plant. And in 1989,"Act for Supporting the Communities Surrounding Power Plants"was promulgated in order to help the regional development and public information activities surrounding power plants. In accordance with the law, Korea Electric Power Corporation (KEPCO) assisted the communities surrounding nuclear power plant with 3.7 billion won in 1990, 3.8 billion won in 1991, 4.8 billion won in 1992 (each community with about 1 billion won), and 7.7 billion won in 1993 (each community with about 2 billion won).
But it is uncertain that the public accept the current nuclear power program and that they perceive the nuclear plant as being safe and economic. That is, their perceptions may be different from the policy maker and their priorities to new policies may be something different. In these situations, it is necessary to understand why the public would not accept the nuclear power plant and to find out the policy that can improve effectively the public acceptance at minimum cost.
Otway & Fishbein developed a methodology for quantitatively assessing the structure of public attitudes toward the nuclear energy by using the Fishbein's attitude theory(3)(4). This method was applied in various countries to identify common underlying structures as well as discrepancies in public attitudes towards energy systems(5)- (8) . As was indicated by Wilkie & Pessimier(9) , the potential advantage of this kind of multi-attribute models over the unidimensional approach (e.g. the degree of"overall like-dislike") is to gain understanding of attitudinal structure as the cost of question overload on the respondent. That is, perception analysis lets the policy maker know on what dimensions public judge the specific object and its position along with the dimensions.
This will give him vital information about the direction of policy action.
But he doesn't yet know which remedial action is more preferred by the public. Then, an appropriate method should be utilized to evaluate the policy alternatives formulated to improve the drawbacks which, of course, is perceived by the public. So, the trade-off method of conjoint analysis was chosen to measure public preference values for policy alternatives designed to get the positive effect on public acceptance of nuclear power plant. Conjoint analysis was developed in applied psychology and has been widely used in marketing area (10) None portrays the totality of a choice situation, but additive model and multiplicative model are very useful approximations and allow us to analyze the minds of respondents (15) .
In this study, these two models are applied to each person and better model for her or him is found out.
The respondent's utility values (ux(x1),ux (x2), ux(x3), uy(y1), uy(y2), uy(y3), uz(z1), uz(z2), uz (z3), uw(w1), uw(w2), uw(w3)) are estimated so The problem is to find out 12 utility values (ux(x1), ux(x2), ux(x3), uy(y1), uy(y2), uy(y3), uz(z1), uz(z2) uz(z3), uw(w1), uw(w2), uw(w3)) maximizing g.
The value of g is bounded by -1 and 1, with higher values indicating better fit to the rating data.
The computer program was developed on the basis of the steepest ascent algorithm (17) with the dichotomous search method (17) in subroutine.
And to obtain the unique solution regardless of starting point and to compare subjects' value in same unit, the utility values were transformed to normalize in (0, 1) for additive form and to make maximum value 1 for multiplicative form because these linear transformations would not change the g value maximized.
For the g function may not be convex, g values and utility values were calculated 5 times with random starting point. If the g function has local maximum points, different starting points will lead to different maximum solutions. Though this method can't resolve local maxima problem exactly, 5 com- 
III. SAMPLE AND QUESTIONNAIRE
Mail survey was conducted to science teachers of middle or high school throughout the country who had visited the nuclear power plant. It was expected that the same background of science teacher would make the sample homogeneous and that the experience of visiting the plant would give them the motive to understand the energy problems in right perspective.
A hundred and fiftyseven mails were sent and 56 subjects responded (response rate: 35.7%). Two respondents did not completely fill in the questionnaire, therefore usable answers were 54.
Roughly two alternative policies may be feasible and will be necessary:
the safety improvement and/or benefit increase from siting nuclear power plant. The safety improvement can be achieved by technological development and/or stricter regulation by government or civilian monitoring system which can lead to openness of information to the public. The benefit increases are resulted from employment, reduction of electric power rates, and/or subsidy.
Hence, four policy alternatives with three levels were compared (Table 1) . The subjects were required to fill out the 6 trade-off matrices in terms of the extent to which they would accept to site the nuclear power plant near their town in case that the pair of policies would be carried out. The questionnaire form is shown on left side of Fig. 1 .
IV . RESULTS AND DISCUSSION
Preference values for 12 alternatives were estimated by two composition rule, one was additive form of Eq. (1) and the other was multiplicative form of Eq. (2 Table 2 .
The values were also graphed in Fig. 2(a) and (b) (refer to Table 2 for variable notation). Cluster 2 of Addition group assigned highest approval to establishment of civilian monitoring system and other groups did it to improvement of reactor safety 100 times. Interesting result to be noticed is that 80% of respondents assigned highest preference value to 100 times safer plant ( Table 2 ) and 37% of them regard the option as most effective policy (Table 3) , while 20% of respondents assigned highest preference value to civilian monitoring system and 63% of them regard the option as most effective one. The reason may be that the experience of visiting nuclear power plant leads the respondents to regard nuclear power plant as technologically safe and that they, however, distrust the operation and the public information system. Thus, technologically safer power plant is regarded as ultimate goal to be achieved, but at present time, the civilian monitoring system is regarded as urgent.
V. CONCLUSIONS
The conjoint measurement technique was applied to measure the degree of public acceptance for policy alternatives of nuclear power plant. In this study, quantitative values of the public preferences for new nuclear policies and the degree of effectiveness of them could be obtained. Since the respondents had the experience of visiting nuclear power plant which was expected to give them the motives of understanding the energy problems in right perspective, the results from them seem reliable to aid new strategy of nuclear energy policy. The integrated results of the degree of effectiveness by summing up the normalized values of Table 3 with the proportion of respondents weighted are shown in Table 4 . won is about 2-3.5 times more effective than others.
The acceptability and the effectiveness of policy alternatives found in this study would
give helpful information to the policy maker. Table 3 with the proportion of respondents weighted
